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明，多层 Cu/Sn 镀层在 200℃下热处理 36h 后，电极表现出较好的电化学性能。
然后对其进行了循环伏安实验、不同电流密度下的充放电实验以及不同电位和不

















结构的 Sn-Co 合金电极的性能比较稳定，首次放电容量高达 493.4mAh/g，首次
的库仑效率达 80.03％，而平面结构 Sn-Co 合金电极的库仑效率为 63.47％；经
50 周循环后，三维网状结构 Sn-Co 合金电极的放电容量为 329.6mAh/g，放电容































Electrodeposition, Structure and properties of novel Sn-based Alloy 
anode materials for lithium-ion battery 
At present, the commercial anode material for lithium-ion batteries is carbonaceous material. 
The information technology and the portable electronic equipment development proposes to the 
lithium ion battery a higher request, urgently needs to develop new anode material with the higher 
grade capacity for lithium ion battery. Sn and Sn-based alloys are promising materials to replace 
carbonaceous materials in lithium ion battery. The research and development of lithium ion battery 
has been reviewed, and the preparation，characteristics and electrochemical performance of 
three-dimensional reticular Sn electrode, sandwich structural Cu/Sn alloy electrode as well as the 
three-dimensional reticular Sn-Co alloy electrode were studied in this dissertation. 
The planar and three-dimensional reticular Sn deposits were prepared by electroplating on Cu 
foil and foamed Cu, respectively. Electrochemical performance of Sn electrodes were determined 
by charge-discharge test and cycle voltammetry. The morphology changes of  Sn electrodes 
before and after charge-discharge were investigated by scanning electron microscopy (SEM). The 
formation of solid electrolyte interphase (SEI) on Sn electrode at different potentials was 
investigated by electrochemical impedance spectrum (EIS). The effect of heat-treatment on the 
performance of Sn electrodes was also investigated. The experimental results showed that the 
discharge capacity of electrodeposited Sn electrodes was above 700mAh/g for the first cycle. The 
existence of three-dimensional structure as well as lots of pore, caused that the performance of 
three-dimensional Sn electrode was slightly better than that of planar Sn electrode. The discharge 
capacity decreased drastically after many charge-discharge cycles, because of expansion and crack 
of Sn electrode during charge and discharge. The result of EIS showed that SEI would be formed 
at 1.4V during the first discharge. The discharge capacity of heat-treated Sn electrodes was lower 
than that of as-plated Sn electrode, however the cycle performance was improved greatly. Especial 
for the three-dimensional Sn electrode, after heat-treating, the electrochemical performance of it 
surpassed that of planar Sn electrode, greatly. Cu6Sn5 and Cu3Sn were found by X-ray diffraction 
(XRD) patterns of heat-treated electrodes, and the adhesion between Sn layer and Cu substrate 















The sandwich structural Cu/Sn alloy deposit, which contained two layers Sn deposits and one 
layer Cu deposits, was prepared by electroplating. The electrochemical performance of the 
sandwich structural Cu/Sn alloy electrodes, which were heat-treated for different time at 200℃, 
were tested by charge-discharge experiment. The structures of the heat-treated electrodes were 
investigated by X-ray diffraction (XRD) patterns. The morphology changes of the Cu/Sn alloy 
electrode heat-treating for different time were investigated by scanning electric microscopy. 
Comprehensive results show that the electrochemical performance of the sandwich structural 
Cu/Sn alloy electrode, which had been heat-treated for 36h at 200℃,was the best. The electrode 
had been further studied by the tests of cycle voltammetry, charge-discharge with different current 
density, scanning electron microscopy at different voltage and after different charge-discharge 
cycle. 
The planar and three-dimensional reticular Sn-Co alloy deposits were prepared by 
electroplating. The structure and electrochemical performance of the electroplated 
three-dimensional reticular Sn-Co alloys have been investigated in detail. Experimental results 
show that the Sn-Co alloy film exhibits hexagonal solid solution, with Sn as the solvent, Co as the 
solute. Electrochemical tests show that The three-dimensional reticular Sn-Co alloy coating 
electrodes can deliver a discharge capacity of 493.4mAh/g in the first cycle. At the 50th cycle the 
charge was 329.6mAh/g. The three-dimensional reticular structure in Sn-Co alloy electrode was 
beneficial to reduce the irreversible capacity of Sn-Co alloy electrode at initial charge-discharge, 
and to relax the volume expansion during cycling, which improved the cyclability of Sn-Co alloy 
electrode. They are also beneficial to diffusion of Li into /out of macroporous materials, and 
improve coulomb efficiency at charge –discharge cycle. 
There were two innovations in this dissertation: first, the three-dimensional reticular structure 
foamed copper was prepared, and the three-dimensional reticular structure Sn-based alloys 
electrodes on foamed copper were prepared by electroplating. The three-dimensional reticular 
structure in the Sn-based alloy electrode was beneficial to relax the volume expansion during 
cycling, which improved the cyclability of Sn-based alloy electrode. Second, the sandwich 
structural Cu/Sn alloy deposit was prepared by electroplating.After annealing, Cu and Sn diffused 
one another in their interphase. And the concentration of active Sn was asymmetrical from inner 















asymmetry. It greatly reduced the volume expansion extent of active materials between two layers 
during lithium inserting into Sn layer, reduced the interfacial tension which was arisen by volume 
expansion, improved the electric contact between the active material and copper substrate. All of 
these were beneficial to improve the cyclability of electrode. 
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